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1. INTRODUCTION 

Technology is a factor that plays a very important role within society, since, in this time of 
pandemic, in which we find ourselves; it allows us to guarantee the continuity of the educational service [1], 
[2]. For this reason, the use of virtual tools has become a key element for economic, social and technological 
development, whose relevance gains greater strength in the education sector, since it increases 
competitiveness and generates positive effects from the perspective of quality of education university service 
[3], [4]. Since the quality of a higher institution represents a determining factor in relation to the service 
offered to the student, although quality is associated with teaching and research, the infrastructure linked to 
the development of the teaching-learning process is also important [5], [6]. The technological infrastructure is 
one in which the entire process of educational and learning management is supported, this infrastructure must 
cover the main functions, such as: managing users (in their different roles as teachers, facilitators, students), 
educational resources required (presentations, bibliographies, information, and educational resources), and 
training activities, through collaborative work and communication tools, enrollment, access management and 
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security, control and monitoring of the learning process, evaluations, generation of reports, management of 
communication services such as discussion forums, videoconferences, chat, emails, among others [7], [8]. 

Likewise, the conditions and expectations of the students who take courses in the virtual modality of 
distance education require university institutions to develop a mechanism that is oriented towards the quality of 
the university service [9], [10]. Okoyeigbo et al. [11] indicates that one of the quality measures to take into 
account are online learning platforms, which contribute to pedagogical strategies. Web-based instruction is 
essential for career education linked to interaction with technology [12]. A learning platform can be defined as 
software that allows the creation and management of online learning environments in an easy and automated 
way. These platforms offer great possibilities for communication and collaboration between the different actors 
in the learning process [13]. Mokhtar and Nurulhuda [14] pointed out that a learning platform is a computerized 
and telematics tool that is organized according to the training objectives, in an integral way associated with the 
principles of psycho-pedagogical and organizational intervention. In addition, they are designed to support the 
teaching-learning process in a virtual environment through a set of tools that allow interaction and collaboration 
between the actors in the process: students, teachers, and content [15]-[17]. 

Given what has been described, learning platforms owe their scalability, usability and functionality 
[18], [19]. Moreover, if teachers and researchers understand it as a facilitator of the teaching-learning process, it 
is worth asking what role it plays for the student [20]. Sheikh et al. noted in [21], the sudden shift from the 
traditional approach to distance presential learning due to the coronavirus pandemic greatly affected everyone 
involved, particularly students. For this reason, it is essential to identify the students' perception of their 
satisfaction with distance learning and the interactive tools that have been adapted during this change. The 
evaluation of the functionality of the learning platform in online teaching is necessary, because it represents the 
degree of acceptance and level of use of said technological tool, by the main entity of the educational 
environment [22], [23]. The justification regarding the identification of these results is indicated [24], since 
knowing the opinions of the students guarantees a better use of technology as a resource that helps to stimulate 
the learning processes, inserting improvements in the characteristics displayed by the learning platform. 

In this sense, the objective of the research is to identify the results of the perception of the 
functionality of the learning platform and its effect on the satisfaction of mechanical and electrical 
engineering students, the results will serve as a basis for the continuous improvement of the online teaching- 
learning of the higher institution, because the learning platform is a virtual tool, which has the purpose of 
improving the performance and retention of the student in the online teaching process. 


2. METHOD 
2.1. Level of investigation 

The research is descriptive-correlational level, descriptive because it will identify the results of the 
perception of the functionality of the learning platform and its effect on the satisfaction of mechanical and 
electrical engineering students. Likewise, it is correlational because it is intended to determine the cause- 
effect relationship between the perception of the functionality of the learning platform and the satisfaction of 
the mechanical and electrical engineering students who take the automatic process control course. The cause- 
effect relationship will be carried out through Chi square and crossed tables through SPSS. 


2.2. Technique and validation of the collected data 

In this research, a qualitative methodology has been used, making use of the survey technique, in 
which, through a virtual questionnaire, of 12 questions, the perception was obtained during the 2020 academic 
year of 112 mechanical engineering students and that carry the automatic process control course. For the 
processing of the data collected through the questionnaire, the 5-level Likert scale was used, with the following 
parameters: disagree (1), disagree (2), neither agree nor disagree (3), agree (4), and strongly agree (5). The 
instrument responds to the “distance higher education quality service” (DIHEQS) model, in which the 
variable functionality of the learning platform (FP) was used, whose indicators were modeled to the current 
research context, in the following Table 1 shows the indicators and their respective coding. 


Table 1. Indicators of the functionality of the learning platform 
Code Learning platform functionality 
FP! The learning platform features an attractive design 
FP2 The learning platform keeps updated information on everything related to the subject 
FP3 The learning platform never presents a problem downloading study material 
FP4 The learning platform is easy to use 
FP5 The learning platform is always available (optimal connectivity) 
FP6 The learning platform facilitates communication between students and teacher 
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Likewise, Table 2 shows the indicators that make up the variable satisfaction of mechanical and 
electrical engineering students in the online teaching environment. It should be noted that the instrument of 
the model used "DIHEQS" was validated in [25], while the reliability of the data collected from the present 
investigation was validated through Cronbach's alpha, whose consistency result is 0.868. In Figure 1, the 
indicators of the functionality of the learning platform that generate an effect on student satisfaction in the 
online teaching environment are shown. 


Table 2. Indicators that measure student satisfaction 


Code Student satisfaction in online teaching 


IS1 I feel good when I interact with other classmates through the learning platform 

IS2 Visualizing the design of the learning platform gives me satisfaction 

1S3 I am satisfied with the information I find from the learning platform 

IS4 I feel relaxed when browsing the learning platform 

IS5 The learning platform generates security for me because my private information is not shared with other people who also enter 
IS6 I feel greater satisfaction when the teacher and students participate simultaneously in the learning platform 


Online Teaching Environment 


° 
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Optimal design, Satisfaction with thé interaction 
o 
Updated course information Satisfaction with the design of the platform 
° 
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o ° o 
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o 
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Figure 1. Relationship of the functionality of the learning platform and its effect on student satisfaction 


3. RESULTS AND DISCUSSION 

The results of the perception of the functionality of the learning platform of the mechanical and 
electrical engineering students belonging to the automatic process control course are shown in Figure 2. 
Regarding the functionality of the learning platform, Figure 2 shows that the FP2 and FP4 indicators are the 
ones that have been best evaluated, with 89.3% of the total number of students indicating that they are 
satisfied (strongly agree and agree), with the updated information found on the virtual platform about the 
automatic process control course and with the ease of navigating the platform. Next is the FP1 indicator with 
75% of students satisfied (strongly agree and agree) with the design presented by the learning platform. 
However, regarding the FP3 indicator, it should be taken into account that 14.3% of the students disagree and 
21.4% state that they do not agree or disagree with the technical problems that the learning platform presents 
when downloading the study material. 

As can be seen in the results, the disagreement with respect to the learning platform is related to 
technical problems, in this regard, in [26] it is indicated that 72.5% of users give a low qualification to the 
level of functionality of the platform. Because they consider that the platform has technical problems related 
to uploading and downloading files. In addition, as pointed out in [27], the main characteristics that make the 
learning platform accepted by students and teachers are usability, functionality and flexibility. In the same 
line in [28] it is determined that the students surveyed have responded that it is of vital importance that the 
tool used works quickly and efficiently, thus obtaining 60% who consider it essential that the learning 
platform meets this requirement. 
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Figure 2. Perception of the functionality of the learning platform 


Regarding the optimal functionality of the virtual platform in [29], it is pointed out that the 
satisfactory evaluation of the quality of the learning platform arises from its good infrastructure. Finding the 
students more satisfied with the characteristics of accessibility and interactivity of the virtual platform [30]. 
Al-Omar [31] indicated that a correct functionality of the learning platform causes in the user the certainty 
and reliability that everything he needs will be found in said virtual environment. Figure 3 shows the results 
of the satisfaction of mechanical and electrical engineering students belonging to the automatic process 
control course, with the online teaching environment. 


IS] IS2 IS3 IS4 IS5 IS6 


—<— Strongly agree —O— Agree -—*— Neither agree nor disagree —*— In disagreement —x— Strongly disagree 


Figure 3. Student satisfaction in the online teaching environment 


According to Figure 2 IS5, it is the indicator that presents the highest rating with 82.2% of the total 
number of students who are satisfied (strongly agree and agree), with the security that the learning platform 
provides with their private information. Next is the IS2 indicator with 78.6% of the total number of students 
who are satisfied (strongly agree and agree) with the design of the learning platform. Likewise, they are the 
IS1 and IS6 indicators, both with 75% of the total satisfied students (strongly agree and agree), when 
interacting with other classmates and with the teacher through the learning platform. 

In general, it can be said that the optimal functionality of the learning platform generates a positive 
effect on the satisfaction of mechanical and electrical engineering students, with 70.87% being satisfied with 
the development of the automatic process control course during the course. Context of online teaching. The 
results are similar to those obtained in [32] where it is pointed out that students who reflect a moderately 
positive attitude towards the use of the virtual platform show a good perception of the pedagogical design 
applied in virtual classrooms, because they perceive the activities implemented in the platform as beneficial 
for their learning. The students value the contribution of the learning platform in the monitoring and teaching 
of the subjects, when they understand that the teaching proposal helps them personally to have a better 
organization and to work more autonomously [17]. 
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Finally, by means of the Chi-square test through the SPSS. The cause and effect relationship 
between the perception of the functionality of the learning platform on the satisfaction of mechanical and 
electrical engineering students who take the control course is validated automatic processes. Table 3 shows 
the results obtained, also due to the qualitative methodology the Spearman correlation coefficient is used to 
measure the level of relationship of the variables under analysis. 


Table 3. Chi-square correlation test 
Value Asymptotic significance (bilateral) Spearman correlation 
Spearman Chi-square 193.136 0.000 0.602 


Being the level of significance of 0.05, according to Table 3, the value of the asymptotic 
significance is 0.000, being this value less than 0.05 (level of significance), the relationship between the 
perception of the functionality of the learning platform on student satisfaction. In addition, by means of the 
Spearman coefficient, a high level of relationship (0.602) is determined. As indicated in [17], in a total of 108 
association relationships in the form of contingency tables, including the "chi-square" statistic as a test of 
dependence or independence between variables, significance was found that 33 of them are related to the 
design of the learning platform, the availability of its use and the usefulness of the interaction tools and the 
training proposals offered by these platforms. Next, it will be analyzed which of the indicators that make up 
the variable perception of the functionality of the learning platform, are those that have the greatest 
relationship with student satisfaction, this analysis will be carried out using the Spearman coefficient. Table 4 
shows the results. 


Table 4. Spearman correlation test 
FP1 FP2 FP3 FP4 FP5 FP6 
Spearman correlation 0.640 0.414 0.336 0.400 0.419 0.617 


According to the results of Table 4, it is determined that the indicators of the variable perception of 
the functionality of the learning platform that have a greater relationship with student satisfaction refer to the 
design and ease of communication and interaction with the teacher and with his colleagues from the 
automatic process control course. Regarding the interaction, there is a coincidence of the present study with 
what is expressed in [32], in the understanding that the learning platform is an instrument that facilitates the 
exchange between teachers and students. In this regard, our results are consistent with those expressed by 
[10], who posit a positive perception of the learning platform as an instrument of student-teacher exchange 
and not so much between students. Once it has been determined in Table 5 that the FP6 indicator is the one 
that presents a greater relationship with the satisfaction of mechanical and electrical engineering students, 
through the cross-table test, we will state the relationship existing in both indicators. These results are shown 
in the following Table 5. 


Table 5. FP6 and IS6 crosstables 


1S6 
aa In disagreement ee as Agree Strongly agree Total 

Strongly disagree 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 

In disagreement 0.0% 100.0% 0.0% 0.0% 0.0% 100.0% 

FP6 Neither agree nor disagree 0.0% 0.0% 62.5% 37.5% 0.0% 100.0% 
Agree 0.0% 0.0% 0.0% 81.3% 18.8% 100.0% 
Strongly agree 0.0% 0.0% 33.3% 33.3% 33.3% 100.0% 

Total 0.0% 3.6% 21.4% 60.7% 14.3% 100.0% 


From the results of Table 5, it can be interpreted that the existing relationship in both indicators is 
expressed as follows: 3.6% of all students who disagree that the learning platform facilitates communication 
between their classmates and the student teacher (FP6), they are not satisfied that the platform allows them to 
participate simultaneously with the teacher and students (IS6). On the other hand, 62.5% of students who 
agree not to agree or disagree with FP6 and IS6, while 33.3% who strongly agree with FP6, state that they do 
not agree or disagree with IS6. 
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In addition, the 37.5% who state that they do not agree or disagree with FP6 agree with IS6 and 
81.3% who agree with FP6 agree with IS6, in the same way 33.3% agree with both indicators. As indicated 
in [14], the advantages of the learning platform are very positive, as long as teachers are able to motivate, 
encourage this process with a successful conduct and involve students, based on the content from which they 
will be drawn the essentialities according to individual needs based on the established programs, with their 
instructional and educational objectives, defined for the future graduate. Figure 4 shows the relationship 
model between the perception of the functionality of the learning platform and the satisfaction of mechanical 
engineering students who take the automatic process control course in the online teaching environment, as 
determined there is a 70.87% relationship between the variables in analysis, which was corroborated by the 
Chi-Square test, therefore the students give a good evaluation when they feel support in their teaching in this 
case through the online learning platform. 


Online Teaching 
Environment 


QO 
Functional Learning 3 x $ 
Platf Satisfaction 
era Students 
FP1: The learning platform IS1: I feel good when I interact 
features an attractive desin ~~~ with other classmates through the 
Greater learning platform 
FP2: The learning platform keeps relationship N . 
updated information on everything TS2: Visualizing the design of the 
related to the subject learning platform gives me satisfaction 
FP3: The learning platform never TS3: I am satisfied with the information I 
presents a problem downloading Q find from the learning platform 
study material Optimal functionality and 
; ; its effect on satisfaction 1S4: II feel relaxed when 
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platform is easy to use 
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FP6: The learning platform relationship., IS6: I feel greater satisfaction when the 
facilitates communication 9————+ teacher and students participate 
between students and teacher simultaneously in the learning platform 


Figure 4. Model of the relationship between the functionality of the learning platform and student satisfaction 


4. CONCLUSION 

The incorporation of online platforms in higher education is an unquestionable reality today. We 
find a new teaching system that has both positive aspects and limitations. However, its use implies that the 
students receiving this resource generate an opinion both towards the tool and towards the platform itself, 
since this virtual tool must meet the objectives proposed by the higher institution, also meeting the 
expectations of student satisfaction. Given this, the results of the perception of the functionality of the 
learning platform, allow to know that the satisfaction of the indicators in analysis, focus on reliability, design, 
safety, availability, interaction and ease of use. Last indicator should be taken into account that in the digital 
environment the services offered must be easy to use, friendly and fast, for a good perception of the user 
experience. In addition, as determined by means of Chi-square, there is a high cause-effect relationship 
between the perception of the functionality of the learning platform on the satisfaction of mechanical and 
electrical engineering students of the automatic process control course. In addition, the evaluation of the 
quality of the platform indicates that the most influential indicators refer to the design, the ease of 
communication and interaction with the teacher and classmates. Taking into account the indicators that 
students state that they do not fully agree, it is suggested that the higher institution focus its effort on 
monitoring and periodic evaluations of the functionality and usability of the learning platform, for the correct 
provision of its services controlling and verifying that all resources are working properly, thus guaranteeing 
quality and reliability in all online teaching-learning processes. 
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